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1
MODULAR ELBOW

BACKGROUND AND SUMMARY OF THE
INVENTION

The present 1nvention relates to artificial joints and, in
particular, to a modular elbow prosthesis.

Two basic types of elbow prosthesis are known 1n the
prior art: constrained and unconstrained. In constrained
prosthesis, the prosthetic joint 1s held together mechanically,
by components of the prosthesis. Such devices are shown,
for example, 1n U.S. Pat. No. 5,376,121 to Huene et al., U.S.
Pat. No. 3,708,805 to Scales, et al., U.S. Pat. No. 3,939,496
to Ling, et al., and U.S. Pat. No. 4,224, 695 to Grundei, et

al. In an unconstrained device, the prosthetic device 1s held
together by the patient’s natural soft tissues. Such a device
1s shown 1n U.S. Pat. No. 4,293,963 to Gold, et al. In each
of these devices, one portion of the prosthesis i1s implanted
in the humerus of the patient and the other portion 1is
implanted in the ulna. The two portions then mate 1n some
manner to allow articulation of the joint. In the “695 patent
to Grundei, et al., an additional portion of the prosthesis 1s
implanted in the radius of the patient.

A surgeon may not always know prior to beginning an
operation whether a patient would be better served by a
constrained or unconstrained elbow prosthesis. Thus, 1t
would be desirable to provide an elbow prosthesis that may
be utilized 1n either the constrained or unconstrained man-
ner.

It may also be necessary to convert an unconstrained
clbow prosthesis to a constrained one, or vice versa, alter
implantation and use for a period of time. In order to do so,
it 1s typically necessary to remove the portion of the pros-
thesis implanted in the humerus and ulna and to replace the
entire prosthesis with either the constrained or unconstrained
variety.

The present invention provides an elbow prosthesis that
can be utilized 1n either a constrained or unconstrained
fashion. The elbow prosthesis of the present invention can
be converted from a constrained to an unconstrained pros-
thesis and from an unconstrained to a constrained prosthesis
after implantation 1n a patient’s body.

These features are attained by the provision of a modular
prosthetic joint having a first stem, a second stem and three
bearing components. The first stem has a first end and a
second end and a body connected to it. A slot 1s formed 1n
the body. The first bearing component has a flange coniig-
ured to mate with the slot. A pair of arms extend from one
end of the second stem. The second bearing component 1s
adapted to fit between the arms of the second stem and
configured to mate with the bearing surface of the first
bearing component. The third bearing component is inter-
changeable with the first and second bearing components
and 1s adapted to fit between the arms of the second stem.
The third bearing component also mcludes a flange config-
ured to mate with the slot.

According to one embodiment of the invention, the pros-
thesis 1includes an opening 1n each of the arms, an opening
in the second bearing component and a pin adapted to extend
through the openings in the arms and second bearing com-
ponent.

In another embodiment, the prosthesis includes an open-
ing 1n each of the arms, an opening 1n the third bearing
component and a pin adapted to extend through the openings
in the arms and the third bearing component.

In one embodiment of the invention, the bearing surface
of the first bearing component 1s concave and the second
bearing component 1ncludes a convex surface.
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According to another embodiment of the invention, a
modular prosthetic elbow includes an ulnar component
having a stem with a first end adapted to fit within the
medullary canal of a human ulna and a second end, a
humeral component having a stem with a first end adapted
to fit within the medullary canal of a human humerus, a first
bearing component adapted to engage the ulnar component,
a second bearing component adapted to engage the humeral
component and mate with the first bearing component so as
to be held 1n place by the soft tissues of the elbow, and a third
bearing component interchangeable with the first and second
bearing components, the third bearing component adapted to
engage the ulnar component and be held 1n place by the
humeral component.

In one embodiment, the ulnar component includes a slot
and the first bearing component 1includes a flange configured
to mate with the slot. The humeral component includes a pair
of arms and the second bearing component 1s adapted to {it
between the arms. An opening 1s formed 1n each of the arms
and 1n the second bearing component and a pin 1s adapted to
extend through the openings 1n the arms and the second
bearing component.

In one embodiment, the humeral component includes a
pair of arms and the third bearing component 1s adapted to
fit between the arms. An opening 1s formed 1n each of the
arms and in the third bearing component. A pin 1s adapted to
extend through the openings i1n the arms and the third
bearing component.

In another embodiment, a slot 1s formed i1n the ulnar
component and a flange 1s connected to the third bearing
component and configured to engage the slot. In another
embodiment, a slot 1s formed m the ulnar component, a
flange 1s connected to the first bearing component and
coniigured to engage the slot, and another flange 1s formed
on the third bearing component and configured to engage the
slot.

In another embodiment of the imvention, a prosthetic
modular elbow 1ncludes an ulnar component having a proxi-
mal end and a distal end and a humeral component having
a proximal end and a distal end. A first bearing mount 1s
formed on the humeral component for engagement with at
least two of a plurality of bearing components. A second
bearing mount 1s located on the ulnar component for engage-
ment with at least two of a plurality of bearing components.
In one embodiment, the first bearing mount includes a pair
of spaced apart arms extending from the humeral compo-
nent. The arms may be located at the distal end of the
humeral component. In another embodiment of the
invention, the second bearing mount 1s located at the proxi-
mal end of the ulnar component and may include a slot
formed 1n a portion of the ulnar component. In one embodi-
ment of the invention, the first and second bearing mounts
are configured to simultaneously engage one of the plurality
of bearing components.

According to another embodiment of the present
invention, a modular elbow prosthesis includes a humeral
component with a bearing mount and an ulnar component
with a bearing mount. First and second bearing components
are configured to engage the humeral and ulnar bearing
mounts respectively so as to form an unconstrained pros-
thesis. A third bearing component, interchangeable with the
first and second bearing components, 1s configured to
engage the humeral and ulnar components so as to form a
constrained prosthetic elbow. The humeral bearing mount
may 1nclude a pair of spaced apart arms. The ulnar bearing
mount may include a slot. The third bearing component may
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include a cylindrical body with an opening therein and may
have a flange attached thereto. The flange 1s configured to
mate with the ulnar bearing mount. The first bearing com-
ponent may 1nclude a flange configured to mate with the
ulnar bearing mount. The second bearing component may
include an opening.

In another embodiment of the present invention, a modu-
lar prosthetic elbow includes a humeral component, an ulnar
component, a first bearing for joining the humeral and ulnar
components to form a constrained prosthetic elbow and a set
of bearings mterchangeable with the first bearing for pro-
viding pivotal movement of the ulnar component relative to
the humeral component in an unconstrained manner.

A method according to the present invention includes the
steps of implanting a first component of a prosthesis in the
ulna, implanting a second component of the prosthesis in the
humerus and selecting from a group of three bearing com-
ponents two bearing components, one to be joined to the first
component of the prosthesis and a second to be joined to the
second component of the prosthesis, or selecting the remain-
ing bearing component and securing it to the first and second
components of the prosthesis.

In one embodiment, the method further comprises the step
of joining the first two bearing components to the first and
second components so as to form an unconstrained pros-
thetic elbow. In another embodiment, the method further
includes the step of joining the third bearing component to
the first and second component so as to form a constrained
prosthetic elbow.

Other objects, advantages and novel features of the
present mvention will become apparent from the following,
detailed description of the preferred embodiments and the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of a modular
clbow according to the present invention for use in the
unconstrained configuration.

FIG. 2 1s a longitudinal cross-sectional view showing the
modular elbow of FIG. 1 implanted in the arm of a person.

FIG. 3 1s a cross-sectional view taken along line 3—3 in
FIG. 2.

FIG. 4 1s an exploded perspective view of the modular
clbow according to the present invention for use i the
constrained mode.

FIG. 5 1s a longitudinal cross-sectional view showing the
modular elbow of FIG. 4 implanted in the arm of a person.

FIG. 6 1s a plan view of an alternative second bearing,
component that forms a component of a modular elbow
according to the present 1nvention.

FIG. 7 1s a plan view of the bearing component of FIG. 6
attached to a humeral component that 1s a component of
modular elbow according to the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of a modular
clbow according to the present invention for use in the
unconstrained mode. The modular elbow prothesis com-
prises ulnar component 10, first bearing component 20,
humeral component 30, second bearing component 40, and
pin 50.

Ulnar component 10 comprises a stem 11 having a first or
distal end 12 and a second or proximal end 13. A portion of
stem 11 adjacent second end 13 may be coated with a
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material 14 to allow bone ingrowth between the stem and
ulna. Any of various known bone 1ingrowth coatings, such as
cobalt-chromium or titanium alloys, may be used. A gener-
ally rectangular body 15 1s secured to second end 13 and has
a slot 16 formed therein. Body 15 and slot 16 form a mount
for a plurality of bearing components, as described below.
Stem 11 extends from body 15 at an angle thereto. A raised
stop member 17 1s formed at the juncture of stem 11 and
body 15. An opening 18 1s formed i body 15 and 1s
conilgured to receive a nubbin on first bearing component 20
or third bearing component 60, as described below. Body 15
further includes a sloped, recessed area or notch 184 utilized
for guiding the nubbin mto opening 18, as described below.
Ulnar component 10 can be made from any surgical alloy,
such as cobalt-chrome or titanium. Portions of ulnar com-
ponent 10 other than or 1in addition to stem 11 may include
a bone 1ngrowth coating. For example, bone ingrowth coat-
ing may be applied to underside 19 of body 15.

First bearing component 20 generally comprises a base 21
with a stop member 22 extending therefrom at a generally
ninety degree angle. A flange 23 1s formed on base 21 and
1s configured to mate with slot 16 1n body 15 of ulnar
component 10, as described below. A nubbin 234 extends
from flange 23. Bearing component 20 further includes a
concave bearing surface 24. Bearing surface 24 mates with
second bearing component 40 as described below, when the
modular elbow prosthesis 1s used in the unconstrained mode.

Humeral component 30 includes a stem 31 having a first
secgment 32 with a first or proximal end 33 and a second
secgment 34 with a second or distal end 35. Second segment
34 1s integral with first segment 32 and widens with distance
from first end 33. A pair of spaced apart arms 36 extend from
second end 35 at an angle to second segment 34 of stem 31.
Each arm 36 includes an opening 37. Arms 36 and openings
37 form a mount for a plurality of bearing components, as
described below. A locking ring 38 1s disposed about one
opening 37. Humeral component 30 may also be made of a
surgical alloy, such as cobalt-chrome.

Second bearing component 40 1s a generally cylindrical
member that flares outward at first end 41 and second end
42. Middle segment 43 of second bearing component 40 has
a convex outer surface 44. The outer surface of second
bearing component 40 mates with bearing surface 24 of first
bearing component 20 when the modular elbow prosthesis 1s
used 1n the unconstrained mode, as described below. Second

bearing component 40 also includes a central opening or
bore 45.

Pin 50 1s a generally cylindrical member having a main
body portion 51, a first end 52 and a second end 33. First end
52 1ncludes a slot 52a to engage with locking ring 38 and
secure pin 30 1n place. Second end 53 includes an enlarged
head or flange 54. Head 54 has a larger diameter than
openings 37 1in arms 36 of humeral component 30. A central
opening or bore 55 extends through pin 50.

To use the elbow prosthesis of the present invention in the
unconstrained mode (FIGS. 2 and 3), ulnar component 10 is
implanted 1n an ulna such that stem 11 1s located in the
mtramedullary canal as shown in FIG. 2. In a similar
fashion, humeral component 30 1s inserted 1n the humerus
such that stem 31 1s located 1n the intramedullary canal as
shown 1n FIG. 2. Ulnar component 10 and humeral com-
ponent 30 can be fixed to the ulna and humerus, respectively,
with or without bone cement. First bearing component 20 1s
positioned such that flange 23 1s adjacent slot 16 1n body 15
of ulnar component 10. First bearing component 20 1s then
slid toward stop member 17. As this occurs, locking nubbin
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23a engages notch 18a. As first bearing component 20 1s
moved 1nto further engagement with ulnar component 10,
locking nubbin 23a rides upward along notch 18a and 1is
compressed by 1t. When {first bearing component 20 1s fully
scated 1n ulnar component 10, locking nubbin 234 1s located
over opening 18a and decompresses. Locking nubbin 234
thus extends into opening 18a and prevents first bearing
component 20 from pulling back out of slot 16 in body 135.
Second bearing component 40 1s positioned between arms
36 of humeral component 30 such that opening 45 1s aligned
with opening 37. Pin 50 1s then inserted through an opening,
37 m one arm 36, through opening 45 1n second bearing
component 40 and through the remaining opening 37 in the
other arm 36 such that locking ring 38 engages slot 52a.
Second bearing component 40 1s then placed adjacent first
bearing component 20 such that their concave and convex
surfaces mate. First and second bearing components 20 are
held 1in position by the soft tissues of the elbow. In this
manner, bearing components 20 and 40 articulate about their
bearing surfaces and permit movement of the lower arm.

FIG. 4 shows an exploded perspective view of the com-
ponents of the modular elbow prosthesis of the present
mvention for use 1n the constrained mode. In this mode,
ulnar component 10, humeral component 30 and pin 50 of
the unconstrained configuration are utilized 1n conjunction
with a third bearing component 60. Third bearing compo-
nent 60 includes a generally cylindrical member 61 having
a first end 62, a second end 63 and a bore or opening 64
extending therethrough. Cylindrical member 61 1s connected
fo base 65. A flange 66 1s connected to base 65 opposite
cylindrical body 61. Flange 66 1s configured to mate with
slot 16 of body 15 in the same way as previously described
for first bearing component 20. A locking nubbin 66a is
formed on flange 66. First bearing component 20, second
bearing component 40 and third bearing component 60 may
all be made from surgical metal or plastic, such as ultra-high
molecular weight polyethylene.

To implant the modular elbow of the present invention in
the constrained mode, ulnar component 10 1s implanted 1n
the ulna such that stem 11 1s located 1n the mtramedullary
canal as shown in FIG. §. Similarly, stem 31 of humeral
component 30 1s positioned 1n the mtramedullary canal of
the humerus as shown. Third bearing component 60 is then
secured to body 15 of ulnar component 10 by sliding flange
66 1n groove 16 of body 15 until locking nubbin 664 engages
opening 18. Cylindrical body 61 of third bearing component
60 1s then positioned between arms 36 of humeral compo-
nent 30 such that opening 64 1s aligned with openings 37 1n
arms 36. Pin 50 1s then 1nserted through one opening 37 1n
an arm 36, through opening 64 1n third bearing component
60 and through opening 37 in the remaining arm 36 such that
locking ring 38 engages slot 524. In this manner, third
bearing component 60 can articulate about pin 50 between
arms 36. Third bearing component 60 1s held 1n place by pin
S50 and arms 36, rather than the soft tissues of the elbow.

Thus, with the present invention, a modular prosthesis kit
1s provided that allows for intra-operative implantation of a
constrained or unconstrained elbow prosthesis. Additionally,
if 1t 1s necessary to convert an unconstrained prosthesis to a
constrained configuration, with the present invention, the
change can be made after implantation and without remov-
ing the ulnar and humeral components. To do so, the arm 1s
surgically opened and pin 50 and second bearing component
40 are removed from arms 36 on the humeral component.
First bearing component 20 i1s removed from ulnar compo-
nent 10 by compressing locking nubbin 234 and sliding
flange 23 out of slot 16. Third bearing component 60 1s then
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secured to ulnar component 10 by inserting flange 66 1nto
slot 16. Cylindrical body 61 is then positioned between arms
36 such that opening 64 1s aligned with openings 37 1n arms
36. A pin 50 1s then inserted through the openings 1n arms
36 and third bearing component 60 and locked 1n place with
lock ring 38. In this manner, a surgeon 1s provided with a
modular elbow prosthesis kit that allows the surgeon to
decide, after surgery has begun, whether to utilize a con-
strained or unconstrained prosthesis. Furthermore, the
present invention provides a prosthesis that can be converted
from a constrained to an unconstrained configuration, or
vice versa, without removing the ulnar and humeral com-
ponents from the patient.

FIGS. 6 and 7 show an alternative embodiment of the
second bearing component attached to humeral component
30. Second bearing component 140 includes a generally
cylindrical member having a first and 141 and a second and
142. The middle segment 143 of second bearing component
140 includes a convex outer surface 144. The outer surface
of second bearing component 140 mates with bearing sur-
face 24 of first bearing component 20 when the modular
clbow prosthesis 1s used 1n the unconstrained mode. Bearing
component 140 also includes a central opening or bore 145
extending therethrough. Adjacent second end 142 1s an
enlarged body or head 146. A pair of slots or openings 147
are formed 1n bearing component 1440.

To secure bearing component 140 to humeral component
30, arms 36 are 1nserted into slots 147 such that openings 37
therein align with opening or bore 145 1n bearing component
140. Openings 37 may be threaded to receive screws 150 to
secure bearing component 140 to humeral component 30.
Alternatively, a pin and locking ring arrangement, as
described above, may be used. Additional methods of secur-
ing bearing component 140 to humeral component 30 may
also be used.

Although the present invention has been shown and
described 1n detail the same 1s to be taken by way of example
only and not by way of limitation. Numerous changes can be
made to the embodiments shown without departing from the
scope of the mnvention. Accordingly, the 1nvention is to be
limited only by the terms of the claims appended hereto.

What 1s claimed 1s:

1. A prosthetic joint kit, comprising;:

a first stem having a first end and a second end;

a body connected to the first stem;

a slot formed 1n the body;

a first bearing component having a bearing surface;

a flange connected to the first bearing component and
configured to mate with the slot;

a second stem having a first end and a second end; a pair
of arms extending from one end of the second stem;

a second bearing component adapted to fit between the
arms of the second stem and configured to mate with
the bearing surface of the first bearing component;

a third bearing component 1nterchangeable with the first
and second bearing components, the third bearing
component being adapted to {it between the arms of the
second stem; and

a flange connected to the third bearing component and

configured to mate with the slot.

2. A prosthetic joint kit according to claim 1, fuirther
comprising an opening in each of the arms, an opening in the
second bearing component and a pin adapted to extend
through the openings in the arms and second bearing com-
ponent.



6,027,534

7

3. A prosthetic joint kit according to claim 1, further
comprising an opening in each of the arms, an opening in the
third bearing component and a pin adapted to extend through
the openings 1n the arms and the third bearing component.

4. A prosthetic joint kit according to claim 1, wherein the

bearing surface of the first bearing component 1s concave
and the second bearing component includes a convex sur-
face.

5. A prosthetic joint kit according to claim 1, wherein the
second end of the first stem 1s wider than the first end of the
first stem.

6. A prosthetic joint kit according to claim 1, wherein the
second end of the second stem 1s wider than the first end of
the second stem.

7. A prosthetic joint kit according to claim 2, wherein the
pin 1ncludes a head having a larger diameter than the
diameter of the opening 1n one of the arms.

8. A prosthetic joint kit according to claim 3, wherein the
pin 1ncludes a head having a larger diameter than the
diameter of the opening in one of the arms.

9. A prosthetic elbow kit, comprising:

an ulnar component having a stem with a first end adapted
to fit within the medullary canal of a ulna and a second
end;

a first bearing component adapted to engage the ulnar
component;

a humeral component having a stem with a first end
adapted to fit within the medullary canal of a humerus;

a second bearing component adapted to engage the
humeral component and mate with the first bearing
component so as to be held in place by the soft tissues
of the elbow; and

a third bearing component interchangeable with the first
and second bearing components, the third bearing
component adapted to engage the ulnar component and
be held 1n place by the humeral component.

10. A prosthetic elbow kit according to claim 9, wherein

the ulnar component includes a slot and the first bearing
component includes a flange configured to mate with the
slot.

11. A prosthetic elbow kit according to claim 9, wherein
the humeral component includes a pair of arms and the
second bearing component 1s adapted to fit between the
arms.

12. A prosthetic elbow kit according to claim 11, further
comprising an opening formed in each of the arms, an
opening formed in the second bearing component and a pin
adapted to extend through the openings 1n the arms and the
second bearing component.

13. A prosthetic elbow kit according to claim 9, wherein
the humeral component includes a pair of arms and the third
bearing component 1s adapted to fit between the arms.

14. A prosthetic elbow kit according to claim 13, further
comprising an opening formed in each of the arms, an
opening formed 1n the third bearing component and a pin
adapted to extend through the openings 1n the arms and the
third bearing component.

15. A prosthetic elbow kit according to claim 9, further
comprising a slot formed i1n the ulnar component and a
flange connected to the third bearing component and con-
figured to engage the slot.

16. A prosthetic elbow kit according to claim 9, further
comprising a slot formed 1n the ulnar component, a flange
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connected to the first bearing component and configured to
engage the slot, and a flange formed on the third bearing

component and configured to engage the slot.
17. A prosthetic elbow kit, comprising:

a plurality of bearing components, at least one of which
1s configured for allowing unconstrained prosthetic
clbow movement and at least one of which 1s config-
ured for allowing only constrained prosthetic elbow
movement,;

an ulnar component for attachment to a human ulna, the
ulnar component having a proximal end and a distal
end;

a humeral component for attachment to a human humerus,
the humeral component having a proximal end and a
distal end;

a lirst bearing mount on the humeral component for
engagement with at least two of the plurality of bearing,
components; and

a second bearing mount on the ulnar component for
engagement with at least two of the plurality of bearing,
components.

18. The prosthetic elbow kit according to claim 17,

wherein the first bearing mount includes a pair of spaced
apart arms extending from the humeral component.

19. The prosthetic elbow kit according to claim 17,
wherein the first bearing mount 1s located at the distal end of
the humeral component.

20. The prosthetic elbow kit according to claim 17,
wherein the second bearing mount 1s located at the proximal
end of the ulnar component.

21. The prosthetic elbow kit according to claim 17,
wherein the second bearing mount includes a slot formed 1n
a portion of the ulnar component.

22. The prosthetic elbow kit according to claim 17,
wherein the first and second bearing mounts are configured
to simultaneously engage one of a plurality of bearing
components.

23. A prosthetic elbow kit, comprising;:

a humeral component having a bearing mount;
an ulnar component having a bearing mount;

first and second bearing components, the first bearing,
component configured to engage the ulnar bearing
mount and the second bearing component configured to
engage the humeral bearing mount and the first bearing
component so as to form an unconstrained prosthetic
elbow; and

a third bearing component interchangeable with the first
and second bearing components and configured to
engage the humeral and ulnar components so as to form
a constrained prosthetic elbow.

24. The prosthetic elbow kit according to claim 23,
wherein the humeral bearing mount includes a pair of
spaced-apart arms.

25. The prosthetic elbow kit according to claim 23,
wherein the ulnar bearing mount i1ncludes a slot.

26. The prosthetic elbow kit according to claim 23,
wherein the third bearing component includes a cylindrical
body.

27. The prosthetic elbow kit according to claim 26,
wherein the third bearing component further includes an
opening.

28. The prosthetic elbow kit according to claim 26,
wherein the third bearing component further includes a
flange.
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29. The prosthetic elbow kit according to claim 28,
wherein the flange 1s configured to mate with the ulnar
bearing mount.

30. The prosthetic elbow kit according to claim 23,
wherein the first bearing component 1ncludes a flange. 5
31. The prosthetic elbow kit according to claim 30,
wherein the flange 1s configured to mate with the ulnar

bearing mount.

32. The prosthetic elbow kit according to claim 23,
wherein the humeral bearing mount includes an opening. 10

33. A prosthetic elbow kit, comprising:

a humeral component;

10

an ulnar component;

a plurality of bearings for providing pivotal movement of
the ulnar component relative to the humeral component
in an unconstrained manner, at least one of the bearings
being configured to attach to the humeral component
and at least one being configured to attach to the ulnar
component; and

a first bearing, interchangeable with the plurality of
bearings, for joining the humeral and ulnar components
to form a constrained prosthetic elbow.

G ex x = e
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